based on the assumption that GP performance in the first consultation can influence the course of the complaints afterwards substantially.
Biometric parameters (e.g. blood test results) are not very appropriate as patient outcomes for this category of complaints, as they will hardly show abnormalities or clinically relevant changes: measuring improvement of health status is more suitable. 6 The aim of this study was to assess how functional health status changes after the first consultation with a GP for a new episode of a non-acute abdominal complaint, and whether there is a relationship between the quality of this consultation and the subsequent functional health status of patients.
Patients and methods

Data collection on GP performance and patient health status
In a 6-month prospective study, data were collected on 743 consultations for non-acute, abdominal complaints carried out by 62 GPs. 7, 8 The latter were randomly selected from the total pool of GPs residing in or near cities with fewer than 100 000 inhabitants throughout The Netherlands, and constitute a representative sample. Criteria for inclusion of consultations were: first consultation for a new episode of abdominal complaints (any preceding episode lasting more than 3 months in the past), age of the patient between 18 and 75 years, and patient not referred immediately (the same day of the first consultation). Relevant data concerning history taking, physical examination, laboratory tests, imaging procedures and therapeutic management were collected. Activities were recorded from an analysis of case notes, combined with data from structured patient interviews, held within 24 hours of the consultation (t 0 ) by a trained interviewer. This combination has previously proved to result in reliable information. 9, 10 The same interviewer also recorded a baseline health status measurement of the patients involved, and some patient and GP characteristics (Appendix 1). Second and third health status measurements were at 30 days (t 1 ) and at 6 months (t 2 ) after the first consultation by sending the patients a postal questionnaire to complete. Functional health status was measured by means of the Sickness Impact Profile (SIP), which has recently been validated. [11] [12] [13] The SIP is a multidimensional general health status index that measures changes in physical, mental and social behaviour, ascribed by the patient to a current health disorder. The relative importance of each item of behavioural dysfunction in the index is expressed by a weighted score. The SIP score is calculated by summing the scores of the dysfunctional items answered positively. The SIP score ranges from 0 to 100. The higher the score, the worse the functional health status. The validity and reliability of the SIP in measuring the impact of an illness on performance of everyday activities are well established. 14, 15 Patients and diagnostic categories The nature and content of the final diagnosis were independently assessed by two senior GPs of our department by examining all medical records 1 year after entry into the study. Subsequently, three diagnostic categories were constructed. A diagnosis was classified as 'malignant/chronic' when it was a malignant or chronic disorder (i.e. gastrointestinal malignancy, and Crohn's or ulcerative colitis). A diagnosis was classified as 'proven organic' when confirmed by laboratory test or imaging procedure, with the exception of the ones already classified in the category 'malignant/chronic'. All the remaining diagnoses ware classified as 'other'.
From the total of 743 patients, 37 (4.9%) were classified as 'proven organic'. Of the 20 (2.6%) patients in the category 'malignant/chronic', six died within the follow-up period. One patient in the category 'other' died of myocardial infarction. Diagnoses encountered in the category 'proven organic' were (n = 37): duodenal ulcer (8), gastric ulcer (5), cholelithiasis (6), diverticulitis (2) and miscellaneous (16) . Diagnoses encountered in the category 'malignant/chronic' were (n = 20): colorectal malignancies (7), pancreatic carcinoma (3), GIT metastases of unknown origin (3), gastric carcinoma (2), ulcerative colitis (4) and Crohn's disease (1) .
Quality assessment of consultations
The quality criteria for the assessment of consultation quality in this study were constructed by means of the Delphi technique. 16, 17 The core of this technique consists of consultation of an expert panel by subsequent postal questionnaires. The entire Delphi process yields different lists of GP activities, appropriate for different patient situations. GP activities on these lists are prioritized by weight (score on a ten-point scale). Next, a Quality score was constructed, reflecting the quality of a consultation. 18 The Quality score (the ratio of the sum of weights of appropriate activities carried to the sum of weights of all appropriate activities, multiplied by 100) represents the extent to which appropriate activities were carried out (the higher the score, the higher the quality rating). In order to classify consultations in classes of high, moderate and low quality, tertiles of the Quality scores were computed (high quality: Quality score Ͼ33-percentile; low quality: Quality score Ͻ33-percentile).
Analysis
In our study, the possible influence on the SIP scores of patient and GP characteristics was first analysed by bivariate analysis and all variables showing a significant bivariate relation were tested by multilevel regression analysis. Multilevel analysis is applied when variables stem from two or more hierarchical levels. [19] [20] [21] [22] Repeated measures in the same individuals belong to a lower level, computed means of subgroups sharing a common characteristic, to a higher level. In this study, data have a hierarchical structure in the sense that data from the natural level of measurement (the consultation/patient level) are aggregated at a higher level (the GP level). Also, data are disaggregated to a lower level: health status scores of patients, measured at different intervals after the first consultation, are repeated measures in the same individual. Aggregation and disaggregation of data to a hierarchically higher or lower level generates interdependency, since they are by then linked to each other by a common characteristic (in this study, the GP). Traditional regression analysis presupposes the independency of observations. Multilevel analysis allows for the dependency of measurements in these hierarchically structured data, and separately examines the effects of variables from different levels. Analysis of data of hierarchical levels by traditional regression analysis could produce spurious relations; separate examination by level prevents this type of error.
In order to assess the relationship between consultation quality and patient health status, we determined whether the general trend in change of SIP scores was affected by the Quality scores, while correcting for relevant patient and GP characteristics.
To illustrate relations between process and outcome for distinct subgroups of patients, mean SIP scores were plotted in diagrams.
Results
Changes in health status
An overview of the observed SIP scores for different subgroups at the three observation times is shown in Table 1 . The observed SIP scores at t 0 , t 1 and t 2 are plotted in Figure 1 . In the short term (between t 0 and t 1 ) the health status of the total population significantly improved, deteriorating again very slightly and not significantly during the second observation period (Fig.  1A) . The changes in health status scores for patients in the diagnostic categories 'proven organic' and 'other' showed overall the same pattern as the total population, while the health status of patients in the diagnostic category 'malignant/chronic' deteriorated over both observation periods ( Figure 1B) .
The health status of patients with a 'malignant/ chronic' disorder and a high consultation Quality score (Ͼ66-percentile) deteriorated in the short term but improved again over the second period; the health status of those with a low consultation Quality score (Ͻ33-percentile) deteriorated continuously ( Figure 1C) .
Factors of influence on health status
Patient characteristics with significant influence on health status in the first consultation were: health perception of the patient at t 0 , perceived inconvenience of the complaints at t 0 , perceived seriousness of the complaints at t 0 , long duration of the complaints at t 0 , presence of comorbidity, presence of psychosocial problems and being a frequent attender. None of the GP characteristics investigated showed significant influence on health status.
Consultation quality and health status
No significant effect of the Quality score was found to explain the initial improvement in health status in patients in the diagnostic categories 'proven organic' and 'other'. Only in the very small subgroup of patients with malignant disease, and Crohn's or ulcerative colitis, was a significant (P Ͻ 0.001) relationship between health status and consultation quality found: the more these patients were subjected to appropriate activities, the better they did, while the health status of those exposed to fewer appropriate activities deteriorated, as already mentioned, steadily. This relationship between consultation quality and health status remained significant (P Ͻ 0.001) after correction for the effects of significant patient characteristics.
Discussion
Main results
The substantial and enduring improvement of the health status of the great majority of the study population appeared to be independent of the level of appropriate medical activities in the first consultation. This finding is Family Practice-an international journal in agreement with that of another primary-care study, in which no relationship was found between the adequacy of history taking, physical examination, use of diagnostic tests or prescription of drugs in consultations for a wide variety of common non-acute disorders and the resolution of the patient's symptoms. 23 Only in a very small subgroup of patients was there a relationship between consultation quality and health status: the more patients with a malignant disease and colitis were subjected to appropriate activities, the better their health status in the long term. Though the numbers of patients involved were very low, the correlation appeared to be significant (P Ͻ 0.001).
Lack of effect of appropriate medical activities in the majority of patients
As in another Dutch study on non-acute abdominal complaints, there was little 'proven organic' disease in our study population (4%). 24 This could in itself explain why we found no effect of the level of appropriate activities on health status in the total population. In general practice, many disorders are self-limiting and/or not amenable to treatment. Most of the patients that visit a GP tend to improve rapidly no matter what the doctor does. This assumption is consistent with other studies on non-specific complaints in general practice that have found no relationship between the doctor's actions and the resolution of complaints. 23, 25 Patients go to see their GP with an annoying symptom at the moment it reaches its highest peak, so the GP is confronted with a selection of people with complaints that are extreme compared with the general population. In these patients a second health status measurement after a short time therefore shows health status scores improving towards the mean of the 'healthy' population.
Effect of appropriate medical activities in patients with a 'malignant/chronic' disorder
For patients with a 'malignant/chronic' disease the situation is different. The Delphi panel experts considered patient background data crucial to the assessment of the appropriateness of diagnostic activities by GPs. For instance: more questions needed asking and more diagnostic activities were required in older (Ͼ40 years) patients, while in younger patients some questions were unnecessary and several investigations were judged to be superfluous. One of the striking results from this study was that specific enquiries about alarming symptoms were made in fewer than half the consultations with older patients. From a preliminary analysis of the same study population it is known that the initial complaint of the majority of patients was restricted to abdominal pain, bloatedness and/or flatulence, and that alarming symptoms were seldom reported spontaneously. 26, 17 Differences in quality of consultations were mainly due to the extensiveness of history-taking. 11 The positive effect of appropriate activities (= more extensive historytaking) on health status could be due to timely detection of malignancy and consequently earlier diagnosis and treatment. [27] [28] [29] [30] This could be an explanation for the relationship between consultation quality and health status in patients with a malignant/chronic disorder. This assumption could be convincingly confirmed by studying the medical records of the 20 patients concerned. Limitations of the study The findings of this study only apply to first consultations in a new episode of non-acute abdominal complaints in general practice. The effect of a series of consultations was not studied. The results are not applicable to acute abdominal disorders in which there may be more immediate vital risk and/or totally different probabilities of disease.
In this study we considered only the purely medical aspects of GP performance. The effects of interpersonal skills of the GP were not investigated, because this would make a too complicated study design. In common disorders, particularly, discussion and agreement between the patient and physician about the nature of the patient's problem has been proven to have a positive influence on the outcome of care. [31] [32] [33] Reaching such agreement calls for use of interpersonal skills by the GP. In quality assessment of the management of common disorders it could therefore be rewarding to assess GPs' interpersonal skills.
Conclusions
Better quality consultations do only result in better health status in a very small subgroup of patients: those with malignant disease and chronic colitis. The great majority of patients with other diagnoses improve substantially, but independently of consultation quality.
Especially in cases of non-acute abdominal complaints with a low prior probability of organic disease, GPs should pay special attention to identifying patients at increased risk of gastrointestinal malignancy. The importance of such a prognostic approach has been stressed by several authors. [34] [35] [36] Moreover, information from history-taking has a higher predictive value than the results of laboratory tests, [37] [38] [39] [40] which underlines the importance of good history-taking.
It has always been the mission of primary care to optimize early diagnosis in organic diseases. One of the most difficult things in good clinical practice is to find, among all the patients consulting us, the ones to be picked out for further investigation.
The fact that better history-taking only results in better health in a very small subgroup of patients does not relieve the GP from keeping alert on alarming symptoms. GPs should take the initiative and question patients over 40 years of age on alarming symptoms and risk indicators. Failing to ask such questions results in incomplete data and misjudgement of the probability of malignant disease. Little time is required to ask some extra questions during history-taking, while the benefit for the patient can be substantial. 
Appendix: Overview of variables used in this study
